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Abstract of JP3281631 

PURPOSE:To obtain a fluorinated polyimide having repeating units of specified formulas, excelling in heat 
resistance and solvent resistance and having excellent surface properties by performing the 
polycondensation reaction of a specified fluorinated diaminobenzene derivative and imidizing the product. 
CONSTITUTION: A fluorinated diaminobenzene derivative of formula I (wherein (n) is 1-6; and (p) is 1-12) 
is polycondensed with, for example, a tetracarboxylic acid dianhydride of formula II (wherein A<1> is a 
tetravalent carboxylic aromatic group), and the product is imidized to obtain a polyimide comprising units 
of formulas III and IV (wherein A<1>, (n) and (p) are as defined above; and A<2> is a bivalent organic 
group having an aromatic group), having a molar fraction of the repeating units of formula IV in the range 
of 1-100%, having a weight- average mol.wt. of 10000 or above and having fluoro groups as side chains. 
This polyimide is excellent in heat resistance and solvent resistance, has excellent surface properties and 
has high water repellency as a result of the properties of the fluoro groups. 
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tt. ^> f-A.; on ^7 ^, i/X-^/t/^DOv-^ 
^ f J^on>>5 3. 3. 3 - 

K >J 7/P*-o7 , ofc , /uy?-/u£ d d i/ 7 V . 7 
— /l^ > ;u ^ o a •> ^ y „ 7 i — /t' ^ a n •> ^ 



;i/ 1 - t /i/ ^ ■> 9 a-<*^ 

**>*©*ii«aa<#tf cose 

fliJK-JRx* (X I ) TAi)?nU3t«t K D 

*'j^A,*v >o*^^^>t)Btise — «^ (xm) 

ffllfi-JK* (XD) T*b?n4->--H3<t^«J 




^J^— CH-CHi. 

CH.CH-CH,. 

> 
i 

° H C H " C " " 
CH»CH.CB,CB»CH. 



NO, C H , 

S i - C H - C H ,. 

> =r \ 

NO. C H , 



N O 
N O 

N O 
N O 

NO, C H , 

N O , 

- CB.CK, CH-CH. 

N O 
N O 
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?*fifl¥3-281G31 (11) 



NO, C H , NO, 

^^\- S i -CH.CH-CH. . °- CH ' CH " CH «- 

NO. C H , NO, 

no, c ft h o it £ «j w — « tc tt m R£ * n T V* , 



CH-CH, . «itf»i:^%9f ! itt^r^ffi^CA^a 

NO, IC^lSrKH<-!!$4. 

no, mie-«a (X !) T**n-sft-*«t KD* 



C H t-^_J?- CH-CH,. »; •> o * * ^ i „ tfJK-JK*$ ( X D ) T 

NO, Afniy - h oft^«*<i:CD*£*i£T*C*?tt* 

NO, t K o * '/ /Mt£i£*?T? Rctf ^ 

O-CH-CH, , tt * S * ffl ft S & is «fc C* >" * o ^ * £/ X 

NO, -/t'rs^A^o'jK 

NO, «^ * <D ri< «<> — )RWT*4^, *OiC<)A'7^ 
^^>- O - C H , C H - C H , . :>**^*^C-&«»**<{*ffl^*gT*4. 

NO, (Ph,P),Pd,(Ph.P)iPdCI„ 

NO, (PhCN)iPdCli, (PbiP)iRhCI, 

^T^— CH.-O-CH, CH-CH,, (Ph,PH),RhCJ.(P h ,P),(C O) P h CI, 

NO, ( (C,H,),P) ,(CO) PhCI. <ti't« 



I 0 0-1/1 0 0 0 3ffi*£J&T£#T£*. C 
V>5.Sott®!il*?iT o O&ft* L- < ^ ®« i U T 
#v *s * * y * v N h Jl* X y , 7-b hx, 

MJ^aoi^i'^ E E ft & JR s -r h - K n 
7 5^ (THF) /ii'tll^CiA'TM. 5 
ft S il ft 4 O-C-l 0 O-nOfiflteSTff^ 

ffl 52 - « it (Xin) T & £ ft * * 'J * ^ *' / 
ft * ^ 7 v3C^7 5 y ^y-tf^R^tt^SMiSTL 



C * fa a< ffH2 — « it ( n ) . ( nr ) *> «fc ( iv ) 
"C <? ft * 7 vJRS^J:0 < ->a+1>- X ffl *T 

rs#H 5 k n in se — * *t ( n ) a ct < iv ) 
r * <o -c *> 9 * «»?igu*ta^<9ii2e-»xt (an 

*» ^ (IV) ©*^.ba*-7c^fi-£f*T*-,T 
. * /c ifi 12 - JS it ( H ) . (ID) «J; tf (IV) 

oT{>J:^. r«*3B. mse-asis cm 

fto«$jgL,ifL{2<D*;i>#*:ri<0~-9 8^. ffjge 

- « ft (m> •c«*>*ft*tt*>igLm<a<z>*/u# 

*A<1-99H> Wie-KEt (IV) T«n$n4Sfi 
*)jgLJ*L{a©t^^*^l -99«©«1(C*4 C 

^tfi'O + ^vfcSr^T^rfV'f $ K * £ $ ft 

fc*ctts wsa-fixt (m) t*^* ft*«>> is 



8 1 6 3 1 

i 



* (IV) 'C&T>2n*\3i*)'&L!!H2.0*ti'#W 

* * vao^P^Sl-^JKmtt 3 ~50©KSHtC4>-5 C 
Y iv /< - $ x - ■> g x^a-r h ^ 7 7 * - 2? J: 

* $£ ?fl <b ^ 7 v JR =7 7 5 y -<V-irVR**ttiaS 

- <t fija^JKfistif *> vt> * z ± c ^ *j „ 



1$&0¥3-281631 (12) 

-f $ K . is «X l> £ 7 v * 3 * * # V :> o * * >- 
Ifitfft^'J -f * K tt* 3? # # * 'J •< * K © # 

cf * »j > o * * v ts * *r r * * »j -f 5 k is . A n 

*»9i0^77JII«i , J:tf* , J :> n * * :/ 



Hftfl. 

<> *& A, "C 26 * . 




"a HI 1 

3.5-^"- F n -* s is tv 9 a t; y 5. o« (23»«ol) . 
2 . 2 , 3 . 3 . 3 - -* s 9 7 fr* a - J - f a *< J - Ji/ 5 . 3 g 
(35 ».ol) is £V&&fr1Z-r ^77•^/^7>^ 
i^Al.ll (3.1 not) tf ^tF«J7^ 
50.1 tC mm L . *Hft * h V 7A2.U (60««ol) 
t*4iic«l|fl,fc««t«Di, 2 a tc T - » 91 

«s#*#iDiL/c8u h * teres # 

V fl* * ffl Wc * 7 i» * b 7 7 * - (£00 

* tv j. : *x * * y - l : ltCTKM) ^TfflML 

^y-cBtOca.-e cp.-ir- p 

NO. 
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(<Z* BIX) tt6nttt«)iLtj»fc. Kts* 

£ St 12 L * . 

I R b /U («") ; 31 10 CS) , 2950(3). 

2890(a) , 1640 (a) . 1600(a). I545(s, i ha 
Jl ifcttBUO . 1470(a). 1344(3. - 
h o 35C J: * ttttlfctfc) . 1190(..C-P|g^ 
C<**tt£&iR) . 1140(3. x --r/^tt^C 
■ii^ftftDt) .1100(a). 1025(s). 910(a). 
810(a). 7l5(s) . 
'H-NHR* -« ^ h <5 (CDCJ ppa) ; 4.30(t.2B. 

-OClxCP,-) . 4.95(a.2B. PbCJLiO - ) . 8 . 56 (d . 
2H. ^Vfy«Of-;) „ 8.96(t. IB. 

5tJS#0ftt(J); C:36.56. B:2.04. K: 8.56 

( 8tX«: C:36.38. B:2.14. K : 8.48). 
t*C 5 Ha^^'^A* - (B*iy 

I R ?k 2 Y A/ («"») ;3370(a. 7 5 J S (C 
J; * ft iR) ,3210(«) , 29 4 0 (a) .2880 (a) . 
1600(a) . 1478(a) . I370(a. 7 5 / 7 * - 
;b«CJ:*l$tt«iR).1190(3.C-F»*£c.t 
AttttftiR). 1150(a), 1120(*. i-fAU 
£K «fc * t* 14 ft©), 1000 (a), 1025 (a), 980 
(a) .961 (a) . 935(a) . 830 (a) . 
'H-NHR 3. 9 h /U. <J (CDCl ppa) ; 3.50(ba. 
4B.Pb-N]U) . 4. 07 (t, 21. -OCH^CP,-) .4.75 
(a , 2B. PhCHjO- ) . 6. 05 ( t , IB, y 8H O 

r o h y f ~ 6. 15(4.21. ^ v-tf > »<z> 

r d y v fc* - ? ) . 

7C*#tff «(X) : C:44.93. fi:4.21. K: 10.24 
( tfKtt: C: 44.45. B:4. 10. * : 10.37). 

2 

^JfeWlTifi^fcRlScHUT* 2.2.3.3.3--! 
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ViU/x/PhttB) l.Og (0.47 a.ol) *x^y 
-*20.ltC.«SL. 1 5 #f3)***il UT*«* 

fStt^u/c. -bseosiCT»^n^^7 

v*^i^-<yfyag*S.0g (15 a.ol) 

- /V20ro i U # « * J!fl *. . 

*^2a?ra***at;/x^^ia7cSfi5*jf^->A:. 

A - (»j»X^^:-^*^y-l : 1CT1H) 

tcrwau/i. mis** 




CH.OCBrrtPri-r P 



KH« 

TXfc?n^7 * ^ 7 5/-^-k->SSS*fc3.6f. 
(g* 88X) ^^WferBltttoi UTW^c. fcfc. 

£ It E L . 

- ^5.3g (35 aaol) 
© ft*? *) IB. 1H. 28. 2H- / + -7)V*a-\.~**V 
/-A9.1g (35 — ol) *m^PJ*MlK»« 
1 £ * ^ fc < H « * K JS * J: Cf « SS * It f* 

NO i 

CH»O^CB,iT-«:P,->-r P 
SO i 

?3?*5$*.4£7v*>'~ ha-0-fe*yg5i»*7.3g 
(<** 75K) *»feittftiL-T3/;. V * > 

X £ 'fl-NMRX h ^ is O" 7c 3? # #f ^ 

I Ra**?^ (■") : 3110 (s) .2950(a) . 
2890(a). 1640(a) . 1600(a) . 1540(a. y u 
aStCtifcteftC). 1470 (a). ] 344 (s. ~h 
a£Cfc*fttt&>fc). 1220(a.C-Pt5£-«: «fc 
*«ttRiR).1130(a. X-x^lS^tCfci 




(14) 



*$Bfl¥3-2 8 1 6 3 1 



Pf tt « HZ) . 1000 (») . 875(.) . 805 (■) . 720 (a) . 
•H-NHB* £ I- /v. * (COCli.ppa) ;2.60(a.2B. 

-0CB.CJUCP.-K3.93 (t.2B.-0CHj.CH,CP,-), 
4.75(s.2B. PhCHjO-) .8.55U.2H. *< V V 

JBCD-Tn hyf-^r) . 8 . 96 ( l . 1 B . *< V ** 

y 7* o ^ y e - ^ ). 
7C*#tf?«<X>: C:35.28. H:1.97. H: 6.34 

( ItKtt; C:35.15. 8:2.04. H: 6.31). 

^ X-fc* >R3K*c5.0 8 (11 ■•ol) *ffiW>T1Sfc 

... 

^y-ca.(Hca,»Trfcp.t-?-p 

NB. 

(4Z? 78*) *fc«ferft#*9 i: « * * 



?§nf!¥3-281831 (14) 

£ fit IS L & • 

I R # h n> («■ »> : 3370(8. 7 S / C 
J: 4 # 14 lft 4X). 32 10(i), 2940 (■>. 2880(a). 
1800 (»). 1478 (a). 1370 (£> T 5; 7 * - 
C<fc 4^tt«RiR).1220 (5.C-Ftt[^tC«fc * 
tt««).1150(s).1125(s. 
J: * #tel&*R).lQ00(a),1025(s).98Q(«) . 
961 (»), 935(h). 830(a). 
•H-NH8X * h /u. * (CDCIi.PPa) ;2.48(a,2B. 
-0CH.CBj.CPm-) .3.57 (bs, 4H. Ph-NBj),3.79 
(t. 2B. -0CHj.CH.CP.-) . 4. 11 (s . 2H . PhCJUO- ) . 
6.01(t.]H, *< y-fe* tT ~ * ). 6.13 

(d,2fl. ^v-e^n©**-*). 

7t*#tff«U): C:40.85. B:3.37. N: 7.35 
( St*fit: C:40.S4, H.-3.41. N: 7.29). 




Sit ^7v«i/ , AFDKn'^»*0 
£ f£ 3 

*&9U Ti£':r:Sloi:«^T> 2.2.3,3.3 - *< 
i'^7**o.j.ro/*/ - /u5. 3g(35-«o) ) 0 ft 
to *) C1H.1B.2H.2B- ^7" 9 7 ■*> V n> ± a - ] 

-iH6f(35«Ml) *ffifc»fcJSt^ssKfSW 1 £ 

aft* NO, 

^y-CH,(HCH,^-r(CF,tT- P 

NO, 

g (tf* 90H) t»6«tt«intffft. 

*#tt*<jr.i2®miaTa> 4 c t iiBirtc^r i r 

x ;? h/Us 'K-SrtB^-:^ Y n> «* yt % ft Sr 
£ ft 13 l~ • 

I R?.^^ Ml/ (cm-') ; 3U0(s).2950 (s). 
2890 (s) , 1640 (a), 1600 (a). 1540 (*. * I - 
- htJSHi *#t4ftiR). 1470(a). 1340 



* *#t4««).ll40(*. x-rfl'lS 
£ tC ^ 4 ttttftiK). 1000 (■). 875 (■> .805 
(«).720(s) . 

•H-NHR*-*:? hfr. <J (CDCI ,.pp«) ;2.60<e.2H, 
-OCfl.CBrCP,-) ,3.95(t. 2H. - OCHjCH ,CF , - ) , 

4. 74(j.2K.PhCH_ 1 0-),8.53(d.2H. ~< > > 
ffl CD t* - £ ) . B.97(t.lH.-cyfyBOk: 
- ? ) . 

7c£#$rffl<X): C:31.77. B:1.44. N: 4.40 
( St**!; C:31.69. 8:1.41. N: 4.35). 

^y*-y»*^5.0B (7.8 »-oi) tffi^Tl* 

NH i 

^3-CB.0-KH,^r(CP,-»T-F 

KB. 
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(#* 61H) t««6}|lttftitT»fc. 
£ fit ZS U ft . 

I R * * K (a." 1 ) ; 3350 (* . 7 § / 5 tC 
ct * fcf£R«R) . 3210(«), 2940 (■) . 2280 <■>, 
1600(a) . 1478 (■) .1380C*. V 7 5 / "7 * - 
^5^« ***tt«J0O.l220(a.C-P*S£*C.*; 
4 . 1150(a) .I130(s, X - -r /HS^ 

iZ d: *»tt««K).1000(a),1025(5).980(i.). 
955 C«> . 935 (n) .830(b) . 

'H-NHR*^^ J>a*. 6 (COCI 9 .pp-) ;2.47(».2B. 
-0CH.CHj.CF,-) . 3.59(b*. 4B, Pb-NH*) ,3.73 
(t.2H. -OCH i CH,CP,-),4.35(s.2H.PhCR Jt O.) . 
6.01 (t. 1H, ~? ^ -tf y m<0 t*- * ).6. 12 (d. 2B, 

7C*^W ffi(X) ; C:35.01. H:2.38. K : 4.66 



?*0fl¥ 3-281631 (15) 

( Itfctt: C:34.95. H:2.24. H: 4.80). 

35*0* 4 |7v*<H« K 1 
1£ «& 01 1 "C ft & tlfz& 7 v * •>" 7 5 ^ V *f V 
K**0.724Ig (2.680--ol) *>' <fc . *> * * U 
fc#m*»»Lfcl.l,1.3,3.3-^*?7n,;f-o-2,2 
- * ( 3. 4- O is fU # * •> 7 * /U ) 7" a V ~ 
*R**Il. 1911s <2.680..ol) 

$R*N.N- > Y 7 K K 1 5» I C fl¥ L T T 

/u=r v#*3PHSvT60t: r llSIHlfllttLfitt^K 

rt: 3fc h 'J I ^ V 3.32*1 (23.8««ol) £ «fc Cf 

*S*StSt2.25.1 (23.8..ol) *Jta*.. $£tcioo 

ca>&i&»Sifc*> ^ -^800«i car* « 





C CP, 'C CH,0CHHCP,-)-,P 

il fi 

0 0 

* K 4 & 7 v £ * "J << $ K 1 . 35 ff i>< » $> n . 
■£ fz . V /\' - 5 X - > s V 0 a -r Y ? 7 * - 

c*. * 'J a u >-tftH:«T»^^^^«*»' «fccf 
afi 2 F^^^*tt*n-PtLl.35il0*if«tC^2.28Kl0 4 

IJPjTK^r I R * -* ^ h ^ . 1 H- KHR * ^ 2? h ^ 

A* <b ft E U ft . 

I R X :? h >i/ (»") ; 2900(w) . 1790 (■) . 
1730 (s, A \ K2£lCfc *#£««*), 1605 
(s) , 14 70 (.) . 1 435 (h). 1395 (■). 1355 (*. A 
5 rSck *»fe«iR).1300(«) 1 1240(s), 
l210(3.C-Ptt^tC J; * ^11©iR) .1137(5), 



U00(», x-^^lS^tc^i^flSiOI) . 
990 («) ,880(«) .850(«) ,720(s> ,630(n) . 
'H. -< i7 ^-/l'. <J (CDCI pp») ;4.00(t. 2H. 

-OCiLiCFt -) , 4.90(s. 2H. PhCflj.0.) . 7. 52 (d, 
2H. -f >m O f - 9 ) ,7.65<t. 18. V 

V H © t* - ) . 7. 95 (■. 6H. v -fe* V m 0 
■-• - O ) 

% 2fc W 5 ^ 7 y }R * 'M 5 K O Ji)c 2 

n tts w 2 t » «i n a ^ 7 -j as ;* t 5 / y -t* v 

iR3j«t0.6028 g (1.569»nol) & ^ 

- t- * (3.4->'*/P**^7*-^) 7" o ^>r y - 
^;K%0.69t9c(l .569-.ot) ^^tlfnfffiL, 

i>* 15 tt ar* if « tt t c ^ , ^ ig l * (5 ^< 
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) 



o o 




fi ii 

0 0 
fi> h U * £ 7 v X * 'J 4 5 K0.95g#»&ftfc. 

*f fl*/< — § X — S'a \/ 7 u-7 Y f ? 7 4 - 

h ;u frb « IS L /c . 

J R * 9 Y n> (cm") : 2900(a), 1790(a). 
1730 (s . 4 S K«tC «fc*#t4ftiR). 1605 
(3) , 1470 (■). 1435 (a), 1395 (•) . 1355 (a. 4 
5 rSC «fc ***teft»K). 1300 <•) .124018). 
1210(s.C-Fj§^m; 4 ISttttO . 1137(a). 



WnH¥3-281B31 (16) 
M00U. x--r;H$^ic:.fc4**f4ftJfc> . 
990 («) .880 («>. 850 (-) , 720(a) .630 la) . 
'H-HM3^^i? <J (CDC1 ppi) ;2. 4 4 (a, 28. 

-0CH.CHjf.CFt-) .3.88 (t. 2H. - OCgjCH ,CF , - ) . 
4.71(s.2H. PhCHx0-)7.53<d. 2H. *< V * V 
mo fcT - >7 ) ,7 . 64 ( t . 1 H. -« V -b' V &<D f - 
).8.00(a.6H, -c y-tf y ffl o t* - J? ) . 

IS #01 6 t7 7 *<M J KO**J 

£i?i*0. 4438 g U.l55aaoJ) . $> h li * * 9 

( 3 . 4 - a n* m * *> 7 * - & ) 7 o '< * — 

1 .0262 g (2.310»aol) » <* C5 4 . 4 ' - >' 7 5 J is 
7 * - - -r ^0.2313g U.l55a«ol> * * #t 

K ft S it/ «fc 15 tt IB * It fc t C *> . fc£ *) i£ 

L, * <xl & 



CP * 



c - 

CP j 




\ 

y 




* €> U 4 & "7 v X * 
£ „ Y )V /< - S x 

c . # »; * 9- u v 



H,0-fCK,-ti-eCPr>->P 



•; >f s ki . 25« ri<» <b n . 

n-? #13.45x10* *? «* #5.211 
£f£1M3<J:K©WliBTa>4 
R7^^ h 'H-.HHR 7s ^ ? 



- i7 CD ffl#i£* ^ 5K«) £ C ^ 52/48 (.olH) 

I R * ~< * h^U («") ; 2900(a). 1790 (a) . 
1730(5. A 5 K«£«fc *»tt«tt>.l605 
(5) . J 470(«) . 1 4 35 U) . 1395 (.). I 375 (s. A 
5 KXJC J: 4 »»*«). 1300(a), 1240 (a). 
1210(s.C-Ft£^lC «k * ftttftC) . 1140(s) . 
1100U. x-f-;i.tt^tcJ:*»tt"*JK) . 
990 (a). 880 (a) , 830 (a) , 720 (a) . 630(a) . 
•H-NHR*-;* Yl\*. 6 (CDC 1 j . ppa) ; 2 . 45 (a . 2H . 
-0CH.CHj:CP,-) , 3.88 (t. 21. -0CHiCH,CP,-) . 
4.70(s.2H. PbCRj;0-) . 7 . 20 — 7. 70 (a. 11 H. 
^ y -t' v a © tT - ^).8.05(B.6H.^^-tf ^ 
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&*t9tl 3 , 5 - >* - b a^^^T 'J ;n-f 

3.5- •>'.=. f p-«y >*^7^3 -^20.0« (101 
■ bo I ) „ 7 <) fl/7*o 3 K 22b] (254 ■■ol ) 4? «fc Cf 
ett**-rh-7 7'*-/i'7>'*~'!>^2.0* (5.89 
iiel) h7tFD77 ^ 100- 1 C?S« * 

h y *? ^8.0 g (200 --ol) **16bIIC# 
#L/c«**JjD*. mfflKT-BftMttL*:. Rio 

y - 1 : 1 T Jg IWJ) T til 83 L . 
,0 

/V- CH.OCH.CH-CB, 

NO. 



1*fifl¥3-281B31 (17) 

;H9.1g («R¥ 80 K> *JJSr4ttfciLTff/:. 

r ! R * *< * b >W 'B-NMR*^? h^UfciCfTt* 
# *f * £ It K U /c . 

I Rx^J h /i> («"») ; 3lI0(s) .2880(a) . 
1630(b). 1600(b) . 1540 (s, - b o 2 tc J; 4 
*fftfc«E). 1470(b), 134SC*. &l>aS<zj; 
*#tt&"R).1265(«). 1225(«).1120(s, x 
- -r ^*S-£k: «fc*!ft<4*«). 1075 (s) 
990(b) .910(a) .810(b), 758(b), 725 (s) . 
'B-NMR*-<^ hn., (CDC1 pp.) ;4. 17(<f, 2H, 
-OCJLiCB-CB.) . 4.71(s.2fl. PbCHj.0-). 5.35 
(b. 2H. -0CH 2 CH.CH_l) . 6. 00 (■. IB. 
-OCH.Ca»Cfl,).8.54(d.2B. -< > -fe' ^30 tT 
-^).8.94(t,IB.'<^-efV5a(<Z)t*-^). 
7t5?#«r«(X); C:50.40. 8:4.05, H : 1 1 . 47 

(St*ffi:C:50.42. B:4.24. K:I1.75). 



# % ft 2-4 * ft t k o * >; y ^ >u > 
D * * v 

X 1 JB * Q Jt <D K r ; / 9- n> > 9 J - * * ti <F 
*1 & « h^fc K a 7 a y 2 0 0 m 1 4C 7§&? L . 
T;P^>SvS£TiCT5p^/l-fi©n - 7" *■ /!/ ') * •> 

$ £> £ S 1 aHOIO'N+f > * tl*> 0 a b ij ■> 
o + ^y'tftjar , L 7 t K n "7 » y 2 0 0 m I tc 

TTiga*»*U/c»8f!lJtfcffi*ia8llL> 0.1 
■ ■Hjl&lTCSSTT 1 2 0 r^T 3 ^ IbJ JJD L T 
5fe R IS ® •> * a>D**:'&«*tf : i3JW©ttli:*P]* 



CH, 
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